Developmental features of interest in the EEG recordings from prematurely-born infants can be detected automatically.
h i g h l i g h t s
Developmental features of interest in the EEG recordings from prematurely-born infants can be detected automatically.
The automated detection of certain features is as consistent as the inter-rater reliability of experienced electroencephalographers.
The method of detection, which uses Bayesian probability theory, can be generalized to identify additional EEG features of interest.
a b s t r a c t
Objective: To implement an automated analysis of EEG recordings from prematurely-born infants and thus provide objective, reproducible results. Methods: Bayesian probability theory is employed to compute the posterior probability for developmental features of interest in EEG recordings. Currently, these features include smooth delta waves (0.5-1.5 Hz, >100 lV), delta brushes (delta portion: 0.5-1.5 Hz, >100 lV; ''brush'' portion: 8-22 Hz, <75 lV), and interburst intervals (<10 lV), though the approach taken can be generalized to identify other EEG features of interest. Results: When compared with experienced electroencephalographers, the algorithm had a true positive rate between 72% and 79% for the identification of delta waves (smooth or ''brush'') and interburst intervals, which is comparable to the inter-rater reliability. When distinguishing between smooth delta waves and delta brushes, the algorithm's true positive rate was between 53% and 88%, which is slightly less than the inter-rater reliability. Conclusion: Bayesian probability theory can be employed to consistently identify features of EEG recordings from premature infants. Significance: The identification of features in EEG recordings provides a first step towards the automated analysis of EEG recordings from premature infants. Ó 2012 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Premature infants undergo extensive cerebral maturation in the neonatal intensive care unit (NICU), but they are also vulnerable to brain injury that can result in later motor and cognitive disability (Hack et al., 2002; Wood et al., 2000) . Because of the risks to the infant, it is crucial that physicians be able to identify and provide treatment for brain insults as early as possible. When available, electroencephalographic (EEG) recordings play an important role in identifying alterations in cerebral function and they can be obtained continuously at the bedside.
One impediment to the widespread adoption of EEG within the NICU is that it must be interpreted by a skilled electroencephalographer, but access to an electroencephalographer is not available in all NICUs. Additionally, there are numerous subtleties involved in the interpretation of EEG recordings such that even experts may disagree, making EEG analysis somewhat subjective. Furthermore, even when an expert is available, the process of reading an EEG is often time-consuming, resulting in delays of a day or more
